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It is well documented that in humans, there is an increase in cytokine levels 
and a reduction in plasma cholesterol levels in leukemia and other malignant states 
including bladder carcinoma and breast cancer. However, it is not known which is 
the cause or which is the effect, i.e. if aberrant regulation of cholesterol-related 
genes leads to abnormal cholesterol metabolism, or if the disruption in cholesterol 
regulatory mechanisms encourages continued growth of leukemia cells. A similar 
increase in cytokines and a reduction in apoprotein gene expression occur as a 
result of infections, suggesting that cytokines may be influencing cholesterol 
metabolism both during infection and malignancy. In leukemic patients, cholesterol 
levels normalize after treatment results in complete remission. In addition, there 
are reports of enhanced levels of low density lipoprotein receptor (LDL-R) and 3- 
hydroxy-3-methylglutaryl Coenzyme A reductase (HMG CoA reductase) mRNA in 
cells from acute leukemia patients. However, it is not known whether the 
regulation of these two genes remains normal or not during the cancerous state. 

We hypothesize that in leukemia cells, mitogenic signals suppress normal 
down-regulatory mechanisms of the two key genes involved in cholesterol 
metabolism, i.e. LDL-R and HMG CoA reductase. This leads to increased uptake as 
well as de novo synthesis of cholesterol in the malignant cells which require 
lipoproteins to proliferate, and may explain the resultant hypocholesterolemia. It is 
thus important to determine the response of these genes to changes in sterol 
(cholesterol) levels. To address the regulation of LDL-R and HMG CoA reductase 
mRNA, we treated normal lymphocytes with phytohemagglutinin or concanavalin A 
and compared mRNA levels in control unstimulated lymphocytes, stimulated 
lymphocytes and acute leukemia cells (CEM). By competitive reverse transcriptase- 
polymerase chain reaction, we found a 5-fold enhancement of LDL-R and HMG CoA 
reductase mRNA in stimulated lymphocytes compared to unstimulated cells. In 
CEM cells, in contrast, LDL-R mRNA and HMG CoA reductase mRNA were 
increased 40 and 120 times, respectively, compared to unstimulated lymphocytes. 

Subsequent experiments have detected upregulation of these two genes in 
stimulated lymphocytes and CEM cells incubated with 2% lipoprotein-deficient 
serum (LPDS), as well as those treated with a combination of 2% LPDS and 
Lovastatin (1 pg/ml), a competitive inhibitor of reductase. Both of the above 
conditions simulate a state of inhibition of endogenous cholesterol biosynthesis, 
which in turn enhances transcription of LDL-R and reductase genes. Addition of 
LDL to either treatment reduced transcription of the two genes as expected. Thus, 
regulation in response to lowered cholesterol levels is normal in both activated 
lymphocytes and acute leukemic cells. 

In the promoter region of these two genes is an octameric sequence called the 
sterol regulatory element (SRE) that is essential for sterol-mediated transcription. 
The increased LDL-R and reductase mRNA levels found in leukemia patients may 
be due to modified interactions of transcription factors within the promoter region, 
either at the SRE or at a yet unidentified promoter element 5' to the SRE. Future 
experiments will address the role of enhanced binding of either Spl or SRE binding 
proteins to the SRE, which would result in upregulation of LDL-R and reductase 
mRNA and mimic a state of hypocholesterolemia. 
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